Abstract A small prototype of a multiwire dE/dx detector was tested in SLAC's test beam. The basic concept of the detector was similar to the JADE drift cell design. The purpose of the test was to decide on some design parameters for a full size prototype, which is now in construction.
Introduction
Our motivation was to concentrate on the particle identification below 4 GeV/c which is about the limit of most of the particle distributions at PEP energies. In particular, we wanted to explore the possibility of identifying particles using a dE/dx technique in the HRS magnet. This technique was in a competition, with Cerenkov counters, proposed by the Michigan group.1
The available space allowed us to use only about 70 cm of active length. Our test chamber reported in this paper had 47 samples, each 1.5 cm long. This would allow a reasonable it/e identification below 4 GeV/c, i/p identification below 1.2 GeV/c and above 3 GeV/c, it/k identification below 800 MeV/c, if we would operate at atmospheric pressure. Although some of these regions can be covered by TOF and shower counter techniques, obviously not all particles could be identified by a single device in a multi-prong environment.
The type of chamber we decided to investigate resembles the JADE type of detector.2 This type of chamber proved to be useful as a tracking device, however, there are still some questions left about its usefulness as a dE/dx device in the relativistic rise region. We felt that its concept is attractive because in addition to tracking and dE/dx measurement, it has features which limit the number of wires required and it could perform well in a high multiplicity environment.
This project had three stages. In the first stage we investigated the properties of several gases in a single sample test chamber,3 in the second stage we tested the chamber which had full size in the x-y plane and only 10 cm long in the z-direction (most of the data reported in this paper comes from this test), and finally, we constructed a full size chamber, which is now being tested.
Description of the Prototype
The basic dimensions of the test cell are shown in Fig. 1 (b) Dependence on number of rejected samples: Figure 4 shows v/e separation as a function of this dependence. We have rejected 25% of the largest samples in the rest of the analysis. Allison5 quotes a formula describing the pulse height resolution in any gas FWHM(n)/PEAK = 81n-0°46 (/I)-0.32 (3) where I is mean ionization potential, n is number of samples and X in electron volts is given by6 6-9, we produce the following comparison with the gas formula (see Table I ). We see that all our results yield better resolutions compared to the formula. The explanation is in the4fact that we operated our chamber at a gain of 2-3 x 10 . Figure 11 Results from a Single Sample Tests3 (Sample Length 2.2 cm). (f) Dependence on number of bits in ADC: We have used an LRS 2249W ADC, which has 11 bits. This allowed us to investigate the ir/e separation as a function of number of bits used. Figures 12(a) and 12(b) indicate that we could drop one most significant and two least significant bits and still produce the same results.
The use of 6 bits only would reduce the v/e separation at 4 GeV/c by about 0.15 sigma. This means cheap fast ADC's may be used in dE/dx measurement.
(g) Cross-talk measurement: It is well known that the positive drifting ions will produce the positive pulses on the neighboring sense wires. These pulses have the same time structure as the primary negative pulse on the sense wire which had avalanche. by applying a certain voltage to a given sense wire and observing the relative changes of the charges on neighboring wires. (i) Systematic problems: We would like to mention one possible problem with this type of chamber. One can select voltages on the chamber which can cause low (or even wrong sign) drift gradients very near the field wires. Figure 15 shows the drift gradient 1 mm away from the field wire for the negative voltage configuration as a function of the field wire voltage and the distance between the sense and field wires. Negative gradient means that electrons will not drift toward the sense wire. This effect is rather sensitively dependent on the particular combination of voltages. If one tries to solve the problem by increasing the field wire voltage, one reduces the average drift gradient in the cell. These pockets of low drift gradient invite problems with attachment. Figure 16 shows that one can produce a dip in the pulse height distribution as the particles travel through the wire plane. 
